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INTRODUCTION 
From the available scientific data the Lake Victoria environment is known to have 
faced tremendous perturbation leading to succession of events, that make it difficult to 
predict, with certainty, the pattern of ecological dynamism therein. 
The fish resources in the lake together with other amenities have been disturbed 
by human intervention. The fisheries, on the larger part, are unsustainable at the 
present composition and yield. The reduction in biodiversity as a result of 
degradation emanating from within and outside the lake basin has been reported 
(Vidaeus and Schneider, 1992; Bugenyi and Barilwa, 1989; World Bank 1992). 
The growing awareness of the changes in the Lake Victoria ecosystem has risen 
concern of a number of beneficiaries, whose income and social prospects depend 
largely 0)1 the lake. Currently, no exhaustive information has been gathered to describe 
the magnitude of changes in the functioning of the lake ecosystem. However, it has 
been pointed out that the major predator (Lates nilolicus), the human and natural 
activities in both the water and the lake catchment and the recently invasive water 
hyacinth (Eichhornia crassipes) have been singled out as the major forces driving the 
functioning of Lake Victoria environment (Qgutu-Ohwayo 1992; Witte et al 1992; 
Goldsclunidt et al 1993; Hecky 1993; Bwathondi and Lyaruu 1995; Katunzi In press). 
The community living along the lake has commitment and reservations over the 
e-v'ents taking places the lake. concern over a cieciine in biodiversity 
the fishing industry to resort to illegal destructive gear. Scientists are worried of the 
sequences of succession and possible energy pathway, whereas the economists and 
makers face the challenge of prediction of socioeconomic impacts. 
, 
At the Regional Workshop on the application of biotechnology and aquaculture in 
improving the Lake Victoria species, held in November, in Kisumu, it was 
among other issues, to conduct studies in small lakes within the Lake Victoria 
catchment with view to conserve the fish fauna, which in a number of cases resemble 
those of Lake Victoria if not the same species. Species identified in these lakes, could 
be studied and hence cultured to alleviate the shortage in the fish protein within the 
region. There are also proponents of the idea that with time the lake may establish 
equilibrium and restore the originally favourable condition for multispecies fishery. 
Thus restocking programmes for the lake could be affected using the conserved 
species in the satellite lakes. 
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Malimbe is such a small lake about IOkm off eastern side of the Mwanza 
Gulf of Lake Victoria. It is fi'om the main lake by a thick wetland of 
Pappyrus. Entry to the lake can be very difficult especially during the rainy season. 
There are no tributaries to the lake the main source of water is from seepage and 
rain. This is approximately 1 with an average depth of 4m. The bottom is 
essentially muddy. 
This paper present and discuss the of research in Lake Malimbe, the 
which was designed to fulfill the following objectives: 
•	 Explore nature and extellt of artisanal lisheries in the lake, with a view to identi 
the fish species , composition. biology, and trends in the major 
important species. 
•	 Assess the prevailing management issues and evaluate their effectiveness Il1 
conserving the lake ecosystem . 
•	 Devise management strategies in light of current information on fisherie s. 
catchment area, topography and vegetation around the lake. 
•	 Study the filtration effects of the wetland vegetation. 
•	 Study some aspects of limno-chemi stry of the two water bodies (i.e. Lake Victoria 
and Malimbe) 
MATERIALS AND METHODS 
Fish samples were collected from the local fishermen and from experimental fishing 
with gill nets. The project was done for four months (October - January). Due to the 
nature of substratum, it was not possible to apply any other gear other than the gill 
nets. The local use exclusi\ely of mesh size 2.25in and 
floating rafts to cruise around the lake. Experimental fishing under this study was 
conducted using gill nets of I, 1.25, 1.75 and 2.5 in mesh size. These were set in the 
uvernight in waler. Later, experimentai fishing adopted the 
'katuli' method since it provides ideal situation of the fish distribution in the lake. The 
active "katuli" approach is when fishermen splash the water to scare the fish and dri\'e 
them to the set nets while escaping noi se made by the water. This method is 
efficient and will within a period of one hour, harvest IO-20kg of fish compared to the 
passive method that involves setting the nets and leaving them overnight. 
Fish caught by the nets were sorted independently by mesh size and 
\
'lengths of the fish 
recorded to the nearest cm. Gonad maturity stages were recorded according to the 
method of Nikolksky (1963) with the intention to determine the reproduction 
and length at first maturity. Fish identification was made with help of AO 
identification sheet according to Eccles ( 1992). Few fish were gutted for qualitati,'e 
assessment of the food species. 
Twice in the months of December and January, water samples were taken to assess the 
limnochemistry for key nutrients using the Lammot Kit. This was meant to 
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indications of dissolved oxygen, pH. silica, nitrates, phosphates, total hardness, 
calcium hardness and magnesium hardness. Results were compared with those taken 
from the entrance of the Mwanza Gulf 
RESULTS 
The lake was found to contain Oreochrolllis esculentus (Graham, 1928) Protoplerus 
aelhiopic/ls (Heckel, 185 I), Clarias guriepinus (Burchell, 18150 and five species of 
Haplochromis . Only O. esculenla harvested in appreciable quantities to sustain 
the income of the local fishermen. aethiopicus and Clarias gariepinlls 
were on rare occasions caught with The 1,- mesh was effective in catching the 
haplochromines. Since it was not to collect samples of other species in 
appreciable quantities to guarantee a reliable sample size, the results outlined below 
are based on O. esculentus 
Table 1: Modal length offish caught nets of different meshes used during 
experimental fishing in Mal illlbe in 1995. 
• 
Mesh size (inches) 1 1.5 1.75 2 2.5 
Modal length (cm) 1I - 12 1/ 11 14 IS 17 
Table 2: The Iimnochemistry of and Lake Victoria showing major 
nutrients. 
Lake Malilllbe Lake Victoria 
December January December 
Surface Bottom Surface Bottom Bottom Surface Bottom 
II Oxygen 
II 
PH 
Silica 
Nitrates(S) 
___ l __ 
1 
I
 Total (H)
 Calcium (H) 
MaQ.nesium(H) 
I
 
I
 
II
 
I
 
(I
 
5.2 5.6 5.6 6.6 1.8 1.5 1.1 
8 9 8 8 7 7 
10 9 10 10 4 
0.88 0.88 0.88 0.88 0.88 0.88 0.88 
I 
V v . V • 
92 52 57 5 19 20 24 
64 52 50 49 18 20 20 
28 0 7 7 1 0 4 
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Fig 1. Length distribution of fishes for the various mesh sizes of which were 
used to catch in Lake Malimbe in 1995 
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Fig .2. Estimated length at first maturity for males and females of 0. esculentus 
captured from Lake Malimbe in 1995. 
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, For the Lake Victoria samples were taken from the entrance to the Mwanza Gulf. The concentration are given in ppm (S = Surface, B = Bottom, H = Hardness). 
The length distribution of fish caught by the artisanal fishermen is illustrated in figure 
I. This indicates that fish modal length ranging from 17 - 18cm total length. The 
lengths of fish caught in experimental fishing is tabulated in table I (Figs I A­
G), demonstrating the length distributions of fish for the respective mesh size. It is 
observed that nets of 1 and 2in mesh sizes are very effective in catching the fish. 
Table 2 shows the limnochemistry with the concentration levels of nutrients in ppm 
for both Lakes Malimbe and Victoria. The levels for Lake Malimbe range 
between to 6.6 ppm, which is just above the minimum permissible concentration. 
The levels for the main lake are far below, i.e. 1. I - 1.8 ppm. The acceptable 
minimum Oxygen level published by Tanzania Bureau of Standards as water for use 
in feeding domestic animals, in culture of shell fish, recreation and water contacts 
sports is 5 ppm. There are also outstanding differences for levels of silica, calcium and 
magnesium hardness in the two environments. There are comparable levels in nitrates 
and phosphates. Lake Malimbe was found slightly more than the Mwanza 
Gulf. 
DISCUSSION. 
O. escuien/lis once a very important commercial species in Lake Victoria, is thought 
to be endangered if not extinct. However, it is the only commercially exploited species 
in Lake Malimbe. The species caught in L. Malimbe are stunted when compared 
normal sizes recorded from other lakes. The maximum modal length recorded of 
18cm is far below the 30-32cm recorded for Lake Victoria by Greenwood (1966). 
However, fishes longer than 36cm could be recorded in the Lake Victoria. When the 
maximum size recorded in the Lake Malimbe was 2 Iem. The heavy exploitation a 
result of the "katuli" method seems to stress on the growth of the fishes. 
Despite the common gear in use exploiting the modal length bigger than length first 
maturity for both male and females, there ought to be relief through change in fishing 
method. 
Results of the water quality study suggest that further analytical approach to quantify
 
the nutrients undertaken before assessing their relative roles. This requires time series
 
measurements covering one cycle to incorporate the hydrography within the area.
 
Silica, which is an important element in the diatomaceous algae, has a solubility that 
depends on pH. Strongly alkaline conditions will not make silica available for normal 
assimilation process. Presence of silica has a strong influence on the overall pattern of 
algal succession and productivity in Lakes (Wetzel 1983). Low concentration of silica 
(about O.2ppm) will make many diatoms unable to compete with non-siliceous algae 
and their growth rates will decline appreciably. The availability of high levels of 
in Lake Malimbe favours the formation of diatoms, which are the main food source of 
O. escufemus. 
One of the reasons for the decline O. esculenlus of in Lake Victoria was due to 
decline in siliceous diatoms e.g. Synedra which was the main food source. From table 
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2 the silicon levels in the two water bodies favours the formation of diatoms in L. 
Malimbe better than in Lake Victoria and hence flourishing of O. esculentus. The 
degradation of conditions that has been taking place in L. Victoria may have instigated 
the decline of siliceous diatoms. But such conditions favouring the growth of siliceous 
algae are still in Lake Malimbe, hence the need to conserve the lake. 
The alkaline nature of Lake Malimbe, favours the formation of carbonates that quickly 
forms an association with calcium and magnesium to sink to the bottom and hence the 
big recorded value of calcium, magnesium and total hardness. The strongly alkaline 
condition in lakes has the effect quickly utilizing the carbon --dioxide and 
magnesium that are essential for photosynthesis. This effect, however, requires 
prolonged monitoring. 
The total Nitrogen and phosphate in the water gives a better guide as to the 
actual status of the water. These did not differ appreciably in the two lakes. The 
absence of diversity in Lake Malimbe suggests limited primary production. 
The thick heavy wetland vegetation of pappyrus filters much of mineral nutrients 
destined to the lake hence inhibits eutrophication. 
MANAGEMENT AND CONSERVATION. 
The lake presents a rare case of a situation where the naturally availing conditions 
provide the strategies for conservati on management of the ecosystem. Seven 
fishermen operate on the lake the number has remained constant although no 
official restriction on effort has imposed. The thick impenetrable of 
pappyrus scares new fishermen to join in the exploitation. 
With the bigger lake (L. Victoria) in the nearby, where better fishing opportunities 
can be sought, the need to increase fishing eff0l1 in terms of number of fishermen or 
fishing vessels is kept low. 
Although no catch effort data was taken and the fishing fleet looks nominally small , 
the of activating the gill-nets by the "Katuli" techniques is very effective in 
catching the fish . This the of stress 
hence the reason behind extreme decline on modal length of adult fish. The normal 8 
-12 hours required for setting gill -nets. and hauling get reduced to 1-3 hours per 
hauling when "Katuli" is used catches obtained in both cases are fairly good and 
comparable. The present 2.25 inches mesh, commonly used by the fishermen seems 
ideal with regard to the protection of immature fish. It is recommended that this 
continues to be the mesh size in use despite the fact that the 2in is more efficient 
(Fig. 1) . However, there is need to impose a fishing ban on the lake for six months, 
and there after completely prohibit "Katuli". 
The efficiency of the ecosystem depends on a stable food chain with balanced 
resource components. The current study did not establish the existing energy pathway 
apart from the fact that diatoms may be forming the primary producers that are 
consumed by Oreochromis esculentus. The carnivores have not been identified except 
in rare caseswhere hook fishern1en occasionally caught Clarias. Neither was the fo od 
of the few haplochromine species determined. The specimen of Protopterus caught 
,fed on the mud debris whose nutritional value was not investigated. For a proper
 
management and conservation of the lake, it is recommended to conduct a detailed
 
study on the food habits of the various species in the lake and estimation of the food
 
species therein.
 
At the moment, the lake faces no danger of siltation or sedimentation since no river
 
enters the lake nor the impacts of agriculture and livestock possible. The complete
 
covet of thick marginal vegetation forms a buffer to environmental degradation and
 
activities in the catchment. Much of the water that comes from the lake, becomes
 
filtered to eliminate the toxic substances and biodegradable organic compounds by 
Pappyrus. However, with the persistent draught over the lake Victoria basin there is
 
growing interest for increased land for agriculture. People living near the lake tend to
 
clear the bushes and marshes close to the lake for cultivation. Infavour of natural
 
buffer to the lake it is recommended that agricultural activities close to the be
 
discouraged . 
The nutrient load to the lake is mainly through an inflow from the main lake. An
 
initial resul t on the nutrient level in the lake indicates ordinary concentrations of
 
nitrogen and phosphorus. The alkaline conditions as discussed above, deprive the
 
short period of this investigation, to make conclusive recommendations on the control
 
of nutrients until analytical quantitative studies have been made. However,
 
the few people frequenting the lake either for fishing or buying the fish should be
 
educated all the dangers of introducing foreign materials to the lake e .g. 
hyacinth.
 
O. esculel7!(/ has been found to be single well adapted species in the lake. Ass earlier
 
pointed out. the species is lacking in the Lake Victoria. Lake Malimbe is not
 
recognized the regional authorities and hence is left out without a fisheries
 
attendant for surveillance purposes. It is recommended that attention be given to the
 
lake in an attempt to keep and monitor trends that may lead to mismanagement.

. ­
Although more work is required on a long term basis one determines the direction of
 
the driving forces in the lake ecosystem, it is timely to give proper attention to this
 
lake due its in harboring endangered species. Similar such lakes like
 
Ikimba. Burigi and Mujungwizi exist in the lake Victoria catchment. These are
 
recommended for extended research and monitoring.
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